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Abstract: 

PROBLEM TO BE SOLVED: To prolong the cycle service life by forming a positive 
electrode active material of lithium, containing composite oxide having the specific 
composition, and having including a sulfate radical included in. 

SOLUTION: The active material of a positive electrode constituting a secondary battery 
together with a negative electrode, a separator and a lithium salt containing nonaqueous 
electrolyte, is formed of composite oxide expressed by the formula, and a containing sulfate 
radical is preferably formed of an inorganic and/or organic sulfate of 0.01 to 5 wt.% to the 
positive electrode active material. The deterioration of a cycle characteristic of the battery 
and capacitive reduction are not caused by the contained sulfate radical. The positive 
electrode active material having low impurity is preferable and is desirably obtained by 
baking under the presence of oxygen after adding a sulfate radical to a material containing 
an Li source and an M source or measuring and adjusting the concentration of the sulfate 
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radical in a sulfate radical containing material, and also becomes a positive electrode mix by 
adding the sulfate radical. In the formula, M represents Co and Ni, N represents a transition 
metal element which is different from M and one or more kinds from among the elements of 
second, 13th, 14th groups of a periodic table, X represents a halogen element, and x, y, z are 
such that (0.2<x^l.2, O^y^O.5, O^z^l, and 0^a^2z) respectively. 

(C)2000,JPO 



Copyright© 1993-2000 Aurigin Systems, Inc. 
Legal Notices 



http://aurigin/spiweb/webbench.dll?cmd=DisplayAbstract&session_id=b465322253c649a... 2/18/2004 




<19)0*@ftfW (JP) (12) ^ |g ^ ft ^ # (A) 



(n)mmm'jkmm 

#112000-21402 
(P2000 - 21402A) 
(43)&|| H ¥/£l2^ 1 £21 B (2000. 1. 21) 



(51)IntCl. 7 
H0 1M 4/58 
4/02 
4/04 
10/40 



F I 

HO 1M 



4/58 
4/02 
4/04 
10/40 



5H0 0 3 
C 5H014 
A 5H029 
Z 



m*m* rnxmom ol (£13jq 



(21)tilHS# 


#K¥10- 185157 


(71) IAEA 


596148593 










(22)tiJStB 


¥«£10¥ 6 300(1998.6.30) 




'gtmmiwx.mmwiv i t@ e #m 






(71)tHBiA 


000005201 
















*R?;ilBWJe«i*«fffl2lOSMl 






(71)fflEA 


000230593 
















JtOMKt*K«F9TBH#l# 






(74)«S!A 


100091340 
















*»M13K< 



(54) DHH>«fN m««*Ri*©«!^fccnSM^fc##**Rz3ce» 



(57) [a»] 

ISSIMt^Li, M,. y N y 0 2 . z X 
a (MttCoifcttNi. NttMfcP|-T*^88te* 

T*9. 0. 2<x£l. 2, OSySO. 5, Ogz 
SI, OSaS2z)tfD««"C*S<l*Uf-'>A**« 

a. 





(2) H2 000-21402 (P2000-214S! 



nmmi] lEmmmtfiLi, m w N y o 2 . z x 
im, x\mw&mw,2m. mi 38l mAm<r>jt 

T'$)0, 0. 2<xSl. 2, OSySO. 5. OSz 
gl, 0 ^ a S 2 z ) tOffl^T'^^tlS 'J 

* y * a 4 * ^McwiwzawBffl jEsawt. 

0. 0 1S*%U±, 5g*mTC**£fc** 
[»««3] IESL ft®, -k/tu-^-jsJit^Uf-^ 

CII«Ja4 ] ttiEffCfft&K 1 4fctt 2 (CffiftOiEK 
Itmm ] ( a ) L i MRVMM ( M<iC oXJiN 

i ) **tswmmmtmmmzxmb . 

( b ) UIEiE«i1i«tmfc«aM8*jDiT«)W-*I 
[11*86] (a) Lim&VMM (MliCoXJiN 

a. 

xmimmmmm^commnm mm ixm 

[If*JH8 ] ( a ) L i MS ( MiiC oXiZN 

i ) z-kttmftmsmsgLtixub . 

( b ) mms&ztitziEmsmizmtmimnixiE 

[000 1] 
[0002] 



nx^z,. ztit><7)mm<DiEm%mMkLxii. Lie 

o0 2 , LiCo,., Ni, 0 2 . L i N i O 2 ^£03 
«y ij f-^AO«£iHMSj#ffiV^*U 

^zmLx\±±K&tmm<rm$.tm<. 

-•y*/l-fcy?-^AO«£IHfc!tJjfc:g«tf)&« s ¥&JR 
[0003] 

va-thztizb*). m~t,zzt\t > coiEmm)®$:mvz 

[0004] 

jEffivS*S5«A { L i , M,. y N y 0 2 . x X a (M(iCo£ 
2<xSl. 2, OSySO. 5, OSzgl, Oga 

S2 z ) offlj£-e^£fti> yf->A**»^BMbftrc* 
y. isrmm&v^*mrmmz&<m®&'* 

^j±4Jt>ft7mM&-&m.m<,zk mm-t&iz^ 

[0005] 

[0006] ( 1 ) JEWSfaWifiL i, M^, N, O 
2 -, X a (MliCodtfcttNi, NttMkttR-T*V^ 
^^«7C*. J^»^^2ft. SI 3K. SI 4K 
OTafe&»feaitfii61«ia±tf57C«. X(iAayy7n# 
T'£>y, 0. 2<xSl. 2, OSySO. 5, 0^z 
SI. 0SaS2z) raffl*t?*§*l6 U ^ A#^« 

[0007] ( 2 ) ISjE«g»®^#W$iil.gi[K«^ 

m&f)\ o. o ififi%w±. 5sa%iiiTT'j>4it 

[0008] ( 3 ) RKKSA^ T/P* y^Ji^gSK 

i t ^mik-tux i 2(ciE«<ojEsa«i 



(3) H2 000-21402 ( P 2 0 0 0 - 2 1 4ffi! 



II. 

[0 0 09] (4) Iffi. tffi. 

i o o i o ] ( 5 ) m$m8.v/£tdiG®<r>mimt 

[ooii] ( 6 ) t&mizttzti&i&w&comg. 
iKiEmmmmzmxo. oiss%iy±, 5S»% 

[0012] ( 7 ) tmmzm i 3 wrtitHza 
■ftiMzim<7)#*mmmmm y *>#*wm 

[0 0 13] (8) (a) L iffi&X/MM (MJiCoX 

( b ) iffiEmMtffifemm*intxitML't&i. 
mt astt y *>i$m^-<mmsmm 

[0014] (9) (a) Li M&V'^M ( M{iC oX 

( b ) miZE&mmmfmz^tti&mmnigs&z 
Mfetixmt .(c) misEmmm-temtz 

[0015] do Buiaxs ( c > MEaa^at 
mtx mmmmmm®*<r>mm?>ffigmm lx 

[0 0 16] (11) (a) L iMRX/Mm (WtCoX 
ttN i ) t*ttiaffift»**WW-*X8fc . ( b ) «[ 

[ 0 0 1 7 ] JilT. *!6IBOll*fe<0^®t iSIffiW^ 
fc . *f6W«05Ut««lBt: J: S U ?-7.M 
KZ<X«fft(covvcBa*4. 

[0 0 18] lEfiivgWJi, Li, M w N y 0 2 . 2 X 
a (MttCoifcliNi, NttMkttR— C*V«?A 
Jg7c*. XtijaUH&$a$2i)L mi 3&. mi AHk<r> 
7as*»^a»*i& IWSUiWtc*, XJi/sn^TcigT' 
0. 2<xSl. 2. OSySO. 5, OSzS 
1 , 0 ^ a S 2 z ) (nmXir^tlh U A£*«-& 
KflSHTCfcO. Li, Co0 2 . Li* Ni0 2 

^ h t L < It- <y *)i>k msn-uztiKTyTcmx-w.® I 
tzh<n>X'h%>. 

[0019] NteMflcWtJiM g , B , A 1 , S n . S 



i, Ga, Mn, Co, Ni, Fe, Ti, Nb, Z 

r, Mo, m*t>m\m& i mikvTmwm 

(fit. M#CoO«WiNttCojyfl.0Wc*, M#Ni 

[0020] xw\uyyTmx'h d,7v mm? tm 

* ( 1 > T*S*i*t>tf)*«#4U\ 
[002 1] 

HfeUl) Li, Ni, Co,.,., M 2 0 2 
.hsSfcfcVVC. MtiB. Al, Sn, Si. Ca, F 
e. Mn. Ti. Nb. Zn. Mo. W. Sr*>^llf 
*Ut4>3r<fck IS. 0. IsSxSl. 0 5. OSyg 
0. 9. OSzgO. 2T*4. 

[ o o 2 2 ] m L^mmttm&mwk&fat i 

T(i. LiCo0 2 . L i N i 0 . 02 C o 0 . 98 O 2 . Li 
N io.05Co 0 .9 5 0 2 . LiNij.i Co,. 9 0 2 . L 

1 N i 0 . 15 Co 0 . 85 O 2 . LiNi 02 Co 0 . 8 0 2 . 
L i N i 0 . 78 C o 0 , 2 AIj.jjOj . L i N i 0 2 . L 
iNi 0 .67Co 0 .3 Sr 0 . 03 O 2 Sf(fS; ttfX'% 
S. 

[00233 mzm i^jEW&mnt tx . lico 

0 2 . LiNi 0 . 2 CO). t 0 2 . LiNio.7sCo 
0.2 Al 0 . 02 O 2 . L i N i O z . LiNi 0 , 67 Co 

[0024] ztibMt&iii&mmtmi ztasm 
x-h *) . tm&tmri mxiimuz* o t=. n a . 

K. Mg. Ca. Al. Cu. Fe. S i^<0^S7C# 

zmmzttzib. mqkix^tmzi&mii-t&zb 

[0025] «Kt8S-*#t*iEaS1Mr*^lftt4fc: 
[ 0 0 2 6 ] raCimfc LX\i 'J f">ASB-C»SUJ»y 

um®x'bmu<om<tw^mmktt<?)i&^ t 

[0027] »L-CfflV^*lta*)SV WfiSWJSKJi 

sy-2-^*ys?. i-^7^ur$y-5-^ 
i-t7b-/H3. e- : Jxj^ym. p- 
ya^Ky-^yx^ym. P-7-*)yx)V*ym. 
o-*is\/y-4-x)V*ym. *J*ir)Vxn,iby, o 



(4) IS2 000-21402 ( P 2 0 0 0- 2 1 4H! 



[0028] JEtt«SBjfr+<OW»»0*«tt, ( #tlf 

•igmsM.) -emzn. o. o ittmi:5*ft%£i 

T##4U>. KfcliO. 0 5JULXJ2LL2M%JaT 
WOif^K, 0. 1 MS%Oh 1 «fi%WT##K 

jffffc. 4*y7n-?b7yylZTim®t:%M.1-ZZb 
h . *fc, I C PJSJt^WifeXttSttaSfc J: i) , 
KK® SrfeSf & i k ffTS 4 . I C P »BM«Stt. 

tSRtBBtatXiwasiEiifcj: 9** u i c p^nir 

S^CrO,!- £3**iST8tJfcU RHSftWcfflRB 

tfffi-ea* (mat. a*tt&sm* 
a^aajJK. r^t^iiffii 5#*m# (t> j 

88) . 

[0029] mmwiri-vi t , zjwKft^-r ? 
[0030] kbs***?* v+v&mt&MUKrfe 

k l/C<03 A;i^fc£fct> L < It- -y trMk&fa. -m 
aStTNOimklT^Co, Ni, Mg, B, A 
1, S n , Si, Ga, Mn, Fe, Ti, Nb, Z 

r, mo, wtcMzm.zixhmmu osttit^. 

£»KJ6fcTAnyyfl:£fl| % *8Kfcy6fcTJJB<>)*»l 

[0031] 'j^^Ajs^k , MmfN7mim<?)m& 

9 9Xfgiilh. 1. 10XflWaT^)E^H:Ta^t*O 

[0032] mwkMtn* (mm) commmkcowz 

4-f, yf-"7A<R£k MatfNTcSSWRj&^triE 

g-rs. sijasiucjEtT. jEKffi*«*m+<o 



[0033] «f^<o»a*iSfc:ovvctt. £k itf 
«BI«6 2-2 64 5 6 0#, MW2-4 08 61 
-f. H6-26 7 538^-. - 2 3 1 7 6 

mm&&4&* ®m¥4 -237953^. h 5 - 3 

2 5 9 6 6*. |S]6 - 2 0 3 8 3 4 ?lc|!ft0jg»ft£ 
m. ftWm 6 3-21 1 56 5-f (cE«0&ifcfc J: *£- 

[0034] MjfcO&frk LTti. 

Sr, 6 0 0 W» 1 1 0 0°C#& L<J47 0 0'C*>£> 1 
OOOiCaaUrc* 2HIBM>^4 8«n, $?4L<<45 

K ffi£*EB$U4. #88^6 - 6 0 88 7^(ciea^B? 

immft&tf o . 2 «Eia±Tfr a . tttitogsccjc t 
m&wm { m&zixfi:m®®&toimm 5-2830 

7 6^1^6-31014 5#(cen^ft&0J: 0 fcfc 

[0035] ffij&mim&ft&l. «<»<8KK» 

#^¥5- 198 3 0 1^, PI5-20 5 74 l#fciE 

[0036] ffifcttfllPPS - 32596 9^tCfemc7)L 

^¥6 - 2 4 3 8 7 1 y*K-7*. fiffl 

¥8-13867 O^KffittOfi^rtSkSfflrafija 

[0037] iESvStlW^^ tv^F^KStt 1-30 
^m, »4L<{i3~2 5/zmT'*4. CKJO^ftg 

[0038] lEfi&vSfeHC^itMWi. B E Tifefc J: S 
»&C0. 1-1 0m' /g<0«HT**ik*<ff4t 
<, 0. i~3m» /gco^HTS>.i»c:k* { J:')iF4t 

[ 0 0 3 9 ] mz , 'Jf-^A-Y^ ^NcWMfZiXWi 
Kov^-CRW*. «?fi<4, jEB, MS, -bAl/-?- 

[0040] JE«^«+t:**$*l6«l«8<oa«l4. 
0. 0 0 8SS%Oh, 71t%OT* { »iL^. mz 



\ 



(5) M2 000-21402 ( P 2 0 0 0- 2 1 4$&! 



140. 0 4MXJa±3M«jaT* t J:Otf*L<, 
0. 0 8M%ULhl. 5**%J2rF*W3IF* U>. 

#**TiJ:nU jEKSlMt«D». fctvuiffiMTCt 
m^&zttf?z&. 

[oo4i] nmizm^ti&nmtmb ixit. &g 
[0042] aajBrok LTti, wmMtmmitm 

EB6 2-1 2 20 66-9. WNPP2-6 6 85 6*. PI 
3-24547 3#^^#^ffitlSm§^^ffirafi^ 
SOISStm. 5-29084 
4^fgtfB«O^JIISi:A3tlll'n v W?g^, ^gBHB 
6 3-24 5 5 5^. H6 3-1 3 282-f. p]6 3- 

5 8 7 6 mme - 2 1 2 6 1 7*£*fcKtto 

5MBJ«***Hfk «BPP5 - 1 8 2 6 6 4*&»«e 
ttOSftttft&S* 2 4 0 0\:£JB£4iMranS!fc*J« 

sfuttm-ca 0 , MiRoo 0 2mizmth xm 

m<7)V—?mi#®. ftiS J P5-3 07 9 57#, 
[S]5-307958#. 1317-85862^-. H8-3 
1 5 8 2 O#£«fclB«0>K -y -HftRft: J: 
^y7i-»S, WHI¥6-84 5 1 6*&«fc 

8M>«ft. tt/NiK. *7 < x*-<mtt<r>8t 

mm. 7i/-/«, r^un^M;;HBB. 

■b y*f fl* ifOftJWfW* *tf * - 1 4 . ®\,z 
®W? 5-18266 4#&f&fcf2*to^*m j *>#8 

»m#. yum. mi. *7<xt-m 

MW. 7?yo-hy/UtlIi§co8Mtt, Sfefc, 

[0043] mur&mimt txn. mm.<wt&to 
tnm<Mc&fabifihh. ztih<r)\t&fa*2mw± 
mmixhi^. mimEi' B ft<vik-£®izwmixi>± 

tt. AlfflttMISltt, H2tt. mi 3*. ft 14*. IS 

1 58L ADy>76«**triMiaircftfti 



Mtc*«-41)8Ml*m«a»T 1 OXJJLh. 7 0%JJt 
TsMffSK. 2 0%&±. 5 0%£IT*«J:9#*L 

[0044] &Att<9&BIHUfeJ: LTli. Ag 2 O. 
Ti0 2 . Fe 2 0 3 , MgO> V 2 0 6 , N i O, C 
uO, ZnO s Moj 0 3 , I n 2 0 3 , SnO, Sn 
O z . SnS i 0 3 , I n 2 Sn 2 0 7 tfjf&K , Z 

tit>mk&mt y j±zmt lx y a £#tfit^ 

■HUM: ft*. 

[0045] ftfUtaffi-S^RiMblte bt(2, HBHfc 
UUHftMllltt. ft2&, mi 3«L 81 

mh&nmfflVaMcommmzmmt^mz y f-^-r 

[0046] Sn, Ml,., M2 y O z 
iiT*. MlUMn. Fe, Pb, Ge*»^»f*l4 1 

aiu±$r. M2J1A1, b, p. si. mwwm&i 

±^7cSS-*t. 0<xSl, 0. lSyS3, lgz 
<&Xhh. JJB(0flBteCtc«-5fc$fefctf4UvvBiS 
Sr^Sk. Ml (iPb. Ge*>featfni7C«-e* 

y. m2(jb, p, si, mmmmmim, m2m&e> 
matii 2 mxtcrotmx'h y , m 2 n t < t,z a 1 am 

[0047] ±EO«S*llfrB#A^)!;f.i>A^ 

•c^y-H^ttu yf-^A^fjj-^^ijefflji+tBm 
[0048] ±Mcommwtzm-^mimnm^m 

flJtt<0f*>4. S^>tc#tL<{S, 2<9ttT-40 <> W 
±7 0- «Tfcllfttt^liHWWtJ!.4>ft**^, Z<D£ 

m&m&noh&^m&w, 2emx2o- a 

±4 0' JaTtS^fiiJJE^o-H^ftailfOffljiSi 

$ t#* t < u 1 0 ofgOT. l < a 5 fgiy 
t. &i>mi<is&£k&e>mmiiL%^zk?g> 

[0049] mmmmmi . «Bfff-c%«Mft^ 



\ 



(6) ^2 000-21402 (P2000-214S! 



£800*C~1 5 00*Ctf*L<U;90 0 , C~l 2 00 
TH>ffjfrCimU 4ttRK4 8«HBRI6$*r^JiW 

*. ^mm^amm. rmytcb'oT^mxn 
m&zm^&zt#mu\ i o-»ja 

[00 503 it&mttimt&tiftfc. r^s- 5 o 

XJ~5 0 0X:/»Ojl«TAi»LTfcJ:VV 4fc»tc* 
bi>X'%&. 

[005 1] Ztit><r)Jj&?ftL>tit:tfyX#?>nm 

T0. 5^20umX'h*), S4>tJf*L<ttl-10 
[0052] jfflHj£«BjWc, »S«RJB**![fflLfc^J« 

gO«gffl&. ZiKtPFafig t LT 0 . l-10^m$ 
6fciff*KttO. 2~5jum-C*4. 
[0053] «TC, *%^TfflV^ftSj£iMmBftc 

S n S i 8 Pq. 2 O3. 1 



S n S i q ( 5 ^0.2 Pq. 2 


Oi.85 




S n S i q 4 8 Bg^ 2 O2 .9 






SnS i 0t8 A 1 0.2 0 2 


9 




SnSi u A 1 0i 1 B 0 . 


2 0 lt65 




SnSi 0(3 A 1 p. 1 P 0 . 


6 0 2 -25 




S n S i 0. 4 B 0> 2 Po. 4 






SnSi 0t6 Al 0il B 0 . 


5 O,-! 




SnB fl . 5 P 0 .5 0 3 






SnK 0>2 P0 3 . 6 






[00 54] SnRb 0 . 2 


P0.8 0 3 . 2 




SnBa 0<1 P1.45O4.5 






SnLa 0 ] Pq.9 O3.4 






SnNa 0 .i B 0 . 450^75 






SnL ip >2 Bq. 5 Po. 5 


O3-I 




SnCs 0il B 0> 4 P 04 


Oz-65 




SnBa 0(1 B 0 . 4 P 0 . 4 


0 2 . 7 




SnCa 0J A1 0)15 B 0 , 


45 Po. 55O3 • 


9 


S n Yq, 1 Bg, e Po. 6 0 


3-55 




S n R bo. 2 Bq,3 Pq, 4 


0 2 . 55 




[0055] SnCso.2 


Bo. 3 P0.4 


0 2 -55 


SnCsg.i Bq. 4 P0.4 


02-65 




S n K 0 , 1 Cs 0( i B 0>4 


Po.4 0 2 -7 




SnBa 0)1 Csjj B 0> 


4 Po.4 0 2 . 


75 


SnMg fl)1 K 0#1 B 0 .4 


Po.4 0 2 -75 




SnCao, 1 Ko. 1 Bq. 4 


P0.5 0 3 




SnBa 0tl K 0<1 A 1 0# 


1 ^0.3 Po. 


4 o 2 . 75 


SnMg 0J C s 0 , 1 A 1 


0.1 Bo <3 P 


0.4 o 2 . 



SnCa 0il K 0< ! Al 0 , 
SnMg 0il Rb 0>1 A 1 
[0056] SnCa 0i 
SnMg 0 . 1 C s 0 . 1 B 
Sn 0>5 Mn 0i5 Mg 0i 
Mn 0 . 5 

Ge 0.5 

Fe 



Ca 0 . 
Mg 0 , 
Ba 0 , 
Ca 0 , 
Ba 0i 
Mg 0t 

[00 57] Sn 0i2 Mi 
S n 0; 7 Pbjjj C a 0< ! 



Sn 0.6 
Sn 0.5 

S n 0 , 8 
S n 0t 3 
S n 0< 9 



0. 5 
Fe 0)2 
Fe 0 . 7 
Mn 0< 



1 hj ft 0 r ft a C J 
1 *-^0.3 '0.4 V Z • 


75 


ft 1 IJ ft ft I ft A V 

0.1 ^0.3 4 0.4 ^ 


2-75 


Bo. 2 Pq. 2 Po. 2 


w 2 -6 


a i a a Ha ft C } ft 

4 1 0. 4 1 Q. 2 ^3 • 


3 


R O 

°0. 9 w 2 ' 4 5 




Pq.9 O3.35 




Po.9 O3.35 




Po.9 O3.35 




Po.9 03-35 




Po.9 0 3 . 35 




Po.9 0 3 . 35 




0.8 Mg 0 . 1 Po.9 


O3 .35 


P0.9 O 3 . 35 Sn 0> 


2 Ge 



0.8 Ba 0 .i 
SnA l 0 .i 
SnCs 0 ., 
S n C s o, 1 
SnCsji 
S n C s q_ 1 



Po.9 
Bo. 5 
A 1 



O3.35 
P0.6 0 3 . 



15 



0. 

B o.s 
Ge 0 . 
Ge„. 



B 



0. 5 r o. 5 



^3-65 



O3.15 
.5 Po. 5 



'3-60 



Po.5 Os-05 
.05^0. 5 P 0.5 
, 0 5 A 1 0- 3 B 0- 

[0058] -&mmx'±m*)nmmt&izm^& z 

vrvA&mzb'mmfimzmmmtz hnxm 

[0059] na&m (isajwat/jHsajw) £«, 
*nm*m*my < y-Kb'zmmizbtfx-z 
h. mmn. m&^titimmiza^x, ivzmtim 
z%%\ WTmmmmx'btitfwx t «t ^ . mm. ^ 
imm (is^ms. ssfr^nis. ±«ffiis^t') , ax 

x y y 7 «y ^ . mmm&rn w.-v *iv. nv s 

SS (^fflB§6 3-148, 5 5 4#)^rfc') 
9-20, 971^) ^i:C0^*tt««5: 1 UttzMZ 

tiL>e>m-&mblxis*it&zbtfX't<h. Mistr-fe 
«ft=i»ss*i.ssrv^. i - 5 omm%mt K.mz 

2-3 0fiJI%*<#4 LV\ *-#y^«MBTIis 2- 
1 SttXMi LV^. 

[0060] IS«tO(=tt % as. "CX^, h'^/P 
V^-^'JV- (EPDM) . ^.;>*>-fbEPDM N ^. 

xvji+\sy**>>}<%b'<?)&tom. mmmm. i 



\ 
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0-3 01I%tfMLM. 

[006 1] Z««S<0l8S{cfflv^n*^Mc«fiKfc 

K K s^>f-yu*-iJf*-h, 

xf-y>;&-«K*- K r-/fn5^hy, 1, 2-v 
^h^x?:/. f H5tKn75>\ h 
7tKn77>, V^lVX)V7a^l/Y^ 1, 3-x 

^V7X T-fehxHJyp. xhn^y. 

yk PI?* fvk U ^8? h 'J xxfyp ( #^B6 0-2 

3, 9 7 3*). M,Mb*io<?y dtH036 1- 

4, 17 0*). iS**Vy>WmW («BBB62-1 

5, 7 7 1*. H6 2-2 2, 3 7 2*. PI 6 2 - 1 0 
8, 4 7 4-51) . XM7> (WBB36 2-3 1. 9 5 
9*> . 3->fA-2-tWJ>'7>' (KMB36 

2- 44, 961*) . 7Dtl/y*-«-h^# 
(#MBS62-290, 069*. |s]62-290, 0 
7 1*) , Th5tKn75yi»fr (#BBB86 3-3 
2,87 2*) . ^'Xf-^X-x^ (^^6 3-6 

2, I66f), i, 3-rn;tyt^hy (&ISBB6 

3- 102, 17 3*) ^rt'w^rn h ytt*«}SiKo 

i fc lSiy±£?I£L£^«fc*Oi^c&H-& 
U f-7AJg. PRfcf. LiCIO, . Li BF,, Li 
PF 6 . LiCF 3 S0 3 , LiCF 3 C0 2 . LiA 
sF 6 . Li SbF 6 . Li B 10 C 1 10 («flBB5 7- 

74, 974^) . mmmm>vx>mf?j» m 

OT6 0-4 1 , 7 7 3*) . LiAlCU.LiC 
ULiBr.LiI (#HBB860-247 26 5 

*) . ?uvXJVV**72* (1traB36 1-16 5, 9 
5 7*) . ^xX^tf^Df-^i, (#11886 1 -2 

i4, 3 7 6*) tciivimmLvm^ffif&ztix^ 

*^-btl, 2-^b#^X^yj3i^/ft&V^i 
yxf-yP*-#*-hwa^aCLiCF, S0 3 , L 
iCIO, . LiBF, tiXV/h&MiL i PF 6 5: 

-**-h*&v^£xf-uy;$#-h$n. 2-^/h 
dfi/X^yjsJ; /& h \ Mi iS^-frti-X*- h COM. 
£&Oi§£. 0. 4/0. 6-0. 6/0. 4(1.2 
- V* Y * vx? yb yif;W^- h *WIW-ft t 



*^a&Jt*li0. 4/0. 6-0. 6/04) 
[0062] J2Lb0WJR8<O+-C, Z&«?t!!<93£!&mc7; 

im ?>i9ftii£&tet &m&)Hx\ ^mmmfct ix 

ttfc»*U>t>*Hi» 4"5r< bi>**Uy*i-#*-\- 
tWI, ^*<ttLiPF 6 fcUf-«>A«kLT*tr 

^-L-y#-#*- h fc >>xf-yMr-**- h i^icjfflBE 
fcl/C. ^<kt»LiPF 6 fcUf-^ABfcLTStf 
ffli£T'£>9 . SiJ<o#* Uvftftli, ^< k ix-7-uy 

X, ^<tt,Li PF 6 *>Jf-^«i:t"C*trtBjS 

[ 0 0 6 3 ] Wg^fBlK&c^ft^essittma? 
Miffl^S c: b WX-Z 5 . b x. \fX >) x^- v y**v 

4 m®m>mm&z%tjtfv?- mm®6 3- 1 

3 544 7*) , *"j7°ohV>-3j-df^ HB^m^S 

(#WBS62-254, 302*. IB162-254, 3 
03*. H63-193, 954*) . 4*>ffi®mZ 
■fttriK 'J v- i: JJEftTD h yttVffSoa^Hi ( 
tBHFKI4. 7 9 2, 5 0 4*. |S]4, 830, 9 39 
*. #^HS62-22, 375*. IB162-22. 37 
6*. |6]63-22. 375*. |l|63-22. 776 
*. ^Tl-95. 1 17*) . y^Kx^ry^D 
V- (ftgaB36 1-256, 573*) ***3»T'S>S. 
§4>K. ^UT^ynxhUy^«ftf^fc»-fl»^ 
t*>4 (i»^B6 2-2 78. 7 74*) . « 
t*«MWMMW*flfffl-t6*« (#fflffS6 0-1,7 
68*) ttt^TV^I,. 

[0 064] ZJKWfitCfflV^-fe/'CW-^-fcLTJi, 

7ZWmhZWi#V^\s>%b'frt>1< tytltzis- 

01-1 Oyam^ffll/^ix?.. -byNV^-^Jf ^(i. - 
«t«lMBO«H-CfflV^<t6. mm, 5-3 0 0/i 

[0065] ®»«t.-Ku b'comftmmmm^ 

[0066] wm^i&fitMffltz&Bk-ti mx\ ar 
x^ttt&'toznMmzmtth zb^^tix^h . 

mtii, h°ViS> (ftfflBS49- 1 08, 5 2 5*). 
hyxf-yV7*^7r-f h («SHB4 7-4. 376 
*) . hUx^y-;|/T5y (WBW5 2-7 2, 42 
5*) . S«x-xyK#raBS5 7-1 52, 684 
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9) . XfWyxTiy (#HP35 8-8 7. 777 
9) . n-fyj & (ff(SIB35 8-8 7, 7789K 
(«HBB58-87. 779 
9) . :iho*V*>*WtM1«W58-2l4. 2 
8 19) , «K (HfaBg5 9-8. 2 8 09) , 
>f5y»fi (#i)B85 9-6 8, 1849). N-»* 

w/'jyyytN, n' -■sws^V'JS'Vv 

(=811885 9-1 54, 7 7 89) , Xf-Uy^l)3- 
)VisTiV*lVX.-7-l\> (1fHffg5 9-205. 1 67 
9 ) . HISTyt-^Aig (#^E6 0-3 0. 065 

9) . Tt^j^uyyv^-/^ immeo-4 1 , 7 

7 3*) . tfo-/U (#1^60-79, 6 7 79) . 
2-^hdfvX^/-;K^raBB6 0-8 9, 07 5 
^) , EttftT^S-^A (HBH86 1-88. 4 66 
9) . iWtttfy-e-WBSftflWEyv- <#BSBS6 

1-1 6 1. 6 7 39). bUxf-l^y*X^yT5h' 

(#^Bg6 1-2 08, 7 5 89). hUT/WfA'*^ 
(^BS62-80, 9769) . W7*Vs 

(#HBg62-80, 9779) . #/M<x^-g£ifo 
TV-Ml&fo (#B§B86 2-8 6, 6 7 39) . 
1M 'J <y ? Ml r S H fc 4 - TlV*)V*)i>7 

tOy (&UH86 2-21 7, 5 7 59) , ZiSttWH 
(^fMB62-2 1 7. 5789).:*^ 

(«BWB62-287, 5809) . H«*X*x«>A 
ffl(»BJB6 3-1 2 1. 2 6 89) , 3R^*X»7 
A* (ttER@6 3-1 21, 2 6 99) *if*aWf 

[ 0 0 6 7 ] 4£. WKfc*Mttfci-«fcJMc*Mn 

*J*«fc*4-£4 (#^Hg4 8-3 6, 6 

3 29) . 4£. &i&&mzm&Zhtt6tzMzWM 
m£6tmz&'£t-*khZbtfX'$& (WBH85 9-1 
34. 5679) . 

[0068] IE*^tK)^fctt«ll?«*4Ni^ 

-«-hn^?y (#MBg48-36, 6339). « 
ft?® (1^(85 7-1 24. 8 7 09) **4*4*ffi 

[ 0 0 6 9 ] 4 £ . IE®£ft«tf)*tffi£&jff S Zttf 

t**. «i«f, ^Jsm^o^ffl&xxTMaw <» 

HP35 5-16 3. 7 7 99) MM (#^Bg 

55-1 63. 7809) -CMSLfcO, SUttStfHP 
(WBHBB5 8- 163. 1 8 89, H5 9 - 1 4 , 27 
49) , # t Jx.+\s>**iM H«r4f (HMIB6 0-9 
7 , 5 6 1-9) <0«ifloaBCJ:-9rSiW**J6*< 

tfU^lilftaLftO (WBBB5 8-1 1 1. 276 
9 ) . Li«KJ:OSiiB««-ti (WMIS5 8-14 
2, 7 7 19) ifcsWWfMl*. 



[0070] wmgbt&mwtb lt«. nDssfut 

«TtJ:v\ Witt. Mfcli, tfflfcl/cx-fyi/x 
M. x.y*-;k T/i"$x>7A. ttrtawWr^co 

nmizij-tfy, Xyir;K f-^asnttttiHisa 
$•££*>?)) . A 1 -Cd£a$:tfWSlWS>it4. Ztl 

7=M/i-tf>flf2, 7-r/k&. >~-K *7h. ^>-^-$ft 

0 0 ^ mco t co^ffl^ f>ix.?> . 

[ o o 7 1 ] a i yywm&nwmmx'foz, . 

lx- h 3 1 v- h 2 SrS^te 1 m X I . VMS; 
lfcHSS'-b 2 U «W«*aAL« 

□ LTjaa-t&. *SKF^-vyn 3{ijEffiffi^^*ia, 
#X* -y h 7 Sr^LT«jli!m 1 *>_L»Pfc«£3*i4. 
jE*y-h3Ji, EffiU-K8. JWft7"P-M5, R& 

mm. wBmx4 1+\ o, jEiasffiiscffifii (ia 

Ts PTCfcV^d) y>^l lSr^-LTSg^^+ yri 

[007 2 3MPfW4. ±*»<5>JBfc*f#-vy7'13, 
PTcyyyn, maSEBrx>f 7fio, Rfej»#f*9 

7 r 1 3 <i . «?a^affisaigi5*T-ft o , mm#fo 9 it 
mmftmx'bz,. mat^-ien. ®m#fo9<?>±.w 
wtffi&mo. m3&tmz4 1 o«. ^-^a*i 

0atmz^ii*l 0bklM»y v^lOci^T*. 
[0073] SSRIi. JEffiv- h 3 tftfiiv— h 2 

OlSSPfcP»»#*9 0rat, ±ffitfiWK6«<SS$fi 

c «&p i: i . wmt mm.fi 1 
iat:T»ie«S5*EBu, mst«?aa&i^teii't 

[oo74]PTcyy^ii awsp«aa*«±#t-4 
t ^z^ii^ i o b ommm&ft ?$> o . ^-^ii^ 1 

0attBS»#*9fflCi!B$<ijrjl?L**L. mz^M 
*10bttPTCy>^l l»fsSr*)%SH?df^yri 

3«itEa$fiia7L&irr4«jfc*6. 

1 o a k m-mmi* 1 o b t a+*arc«»wfcs«s 
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JtHMBB"?* h fcco-C. ±IBLfcffMWl*l 0 a« 
L±(f & Z t &X'$ h t> OTfehJffi 

#9tf$mtxnfiismz<( y+i o<7)m-®m#i o 

a fc l&Zgiltt 1 0 b oSttSft&Kff LT«ffi^«Bf 

m& 9 cMtmm fc teSttffllKEB LX^h<HX\ m 
£J5Hfc^£mM^®g*%ih$fi6 . 

[0075] mmmmt^^iy. 5"-k v 
mzrisxztixm^htih. ^-k vu^r 

«w>ffi»s*ifc*arr 10-500^ ma<wc#± l 

[0076] *MOK«IW)Jffi«i. »(=WeS*i«rvi 

}fc£7T-y?X, f»3t-, mrV>?-. ^-yH 
7*yxf-M\ b'rtfA-t:-, iBteVfl-fc.', '^f 

vx-a'- n m^HiRffiL h7>y-A' 

m»x*, **y-#-h\ r- 



fc*) Srfc'j&WbiiS. ^SfflfcL 
[0077] 

immi ixrizimmi<7)$mmzwfx*¥tm $ 

[0078] [XtMl] 

( IHvS^«colHlE ) KB y A«)5fc ( 9 9 . 3 
88*%) 6 3. 29 g (0. 0 0 4S*%KitS^ 

* ) . Kttu f-^A 1 #*o . o 1 1 1 g . mmita 

JWh (3A>^i7 3. 4*1%) 13 6. 7 1g 

( o . 005 nM%mm&* > * r/p 5 trocwi 
¥^st±»3//mT*>s. awe. zcommr^ 
au 9 4 0-c-c^^ajss-eytUT^aat^. ft 

feiifctt****»+'«WLfctttt*U 0. 01a 
4%«S?ffi#*3A-;l, MR y A L i C o O, Srttfc 
(]E«SiMtC-l ) . 

[0079] SQK^^fc flOftg0»razfl9$]ft# 
Jlfc4J2WijE«SftKC - 1 fc Riffle UTKHSIS* 
C* 1 D <50iEfiivStl«C - 2-C - 1 2RV 
JtU-l, tt«-2*»fc. 

[0080] 

[HI] 





















mm 






Cg) 






C- 1 


0. 0 0 4 


0. 0 111 


0.005 


0. 0 1 


C-2 




0. 0 9 9 5 


|SSI± 


0. 0 4 


C- 3 




0. 2 10 3 


(5l± 


0. 1 0 


C-4 




0.432 


ULt 


0. 2 0 


C-5 




2. 23 


(1]± 


1. 0 


C-6 




6. 90 


^± 


2. 8 


C- 7 


m± 


11.83 




4. 9 


m- 1 


®± 


0' 


Ial± 


0. 005 


m-2 


fSJ± 


14. 4 0 3 


m± 


6. 0 


C-8 




0 


0. 24 


0. 1 8 


C-9 


0. 2 


0 


0.005 


0. 0 7 


C-10 




0 


0. 2 4 


0. 2 5 


C -11 


0.004 


A r 0. 2 2 6 9 


0.005 


0. 0 9 


C-12 




B : 0. 4 4 6 9 




0. 0 5 



[008 1] ZZX'Altmk^^y^AlTm. Bim 



®m ; rV s 77*>V7> : Z-*?J*X'*>Z>. 
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[0082] jEmminc - 1 ~c - 7 mftm- 1 , 
im- 2 te, mt 'J f-> a i *^^jn«^Mg-r •?» £ 

C-8~C- 1 Ot±, 

* «fc * -ifo > * . jEfisawtc- 1 1 

[0083] ®EUffi<7)£:l(i, JSlT^ifet: J: Off-? 
fc. K80. 5gJ30m 1 tf-rt-fcftftU (1 + 
1 ) $K6m 1 *£M 1 + 1 ) ae-fk*S4m 1 £JD 

*-y bTV-hiTflDSftU a 
Wt\ ft»Lfctt. 100ml^X75^3{:fL,g 

7 (#BI D IONEXttH, 2000 i/sl) £T 

[0084] ( nmmivb *tt&&*Kftn*>gi& 

m, mW&) SnO£67. 4g, B 2 0 3 £17. 4 
g. Sn 2 P 2 O, 5:1 02. 8g»£U 

TT^rfytfXfSB^TT 1 0 0 Q°CX- 1 OB#iaMj££ 
ffo£.Mj£f£, 1 0 O-C/^m^X^L. fffejg 
"!B^5X««OfiSSHIrtn9«*SnB 0 . 6 P 0 . 5 0 3 £ 

*fe (ft^*A- 1 ) . •mm^xmmmm^.Ltit 

Zb. Cu-a*|<aTOTC20 = 2O-3 5' 
C/o- F*H*f«/<V K**U:#, ttfifltitttM 

)V7rx mm) t^4;twiLfc. 

[0 0 8 5] («S^Hi/-h«0ffiH«) jEflS^WfcL 
T, jE«iHMr«)fc£»c-i£jflv\ ]BKi4M(dV 

kLX#VTh7y)\s*nJH-uy<?)*ftMg3. 3M 

0^mOT;l/S- T >A7 -f^A (IE«6*lltiO Offlffifc 

7V* LfcttSL ««<OlWf*J4JtlBSfc 0 2 3 0 g/ 
m* , ^IK(Off^{i>T-®S^OfeJ:-?-9 0^mfS)o 
fc. :mi)iffi<r)IE®m)'£C-2^C-12Wtt 

n-i. m-2im^xmizwm^m>-h^m 

[0086] JlflivS^Kfiifgft fc LTft-&*A - 1 £ 8 

m&%frt>%m-&®t,z*$:toix* : £ if-? 1 

OOOOrpmtl 0#Ja±S»LS«£ffl*5 U -* 
iSSSL/c. f#^ft£*7U-£ffM8;um<7)|fl7^ 

ftifriBSfc Ofc J:* 70g/m' . ttflillaB *frffi 
ifcOfci-e-SOjumT'fc-o*:. 



[0087] JXt. •fiSi— h«>$SWtJ|«>«iEfc:. M 
JvKJUBfcKftT^S-^^l : 4 (Slit) 

msm vn&is- v ztm iti . 

[0088] ( v u >y-wmm<?>imm) m$3 5u 

u m&-6 0°c<v$tmm><px\ jjaoassHMm 

_hfc, 2mm«lJWfSH (^77) *lHTffi»n 
-5-5rffl^T#«$^„ h^vcOL iff** 

(iS«tUTfcJ:^l lOmgtftofc. tm&*}& 

[0089] ±IS<7)iEfi^- 3 5mmOtfIfc&Br 
U ftffii'-b£3 7mm<9fiIfc:tSiSrLT. >— h«0* 

•y hSISLfcfc, 0X:o«flaS«+-Cl 5 O'C 

■c 2 israia*^ uc . a 1 TmmmWkZ^. itz x o 
t, wmtm^jEm^-v3. ±>*v-9-tix 

*#ii»«-CiWft**{c«lH]Lfc. icO^H]«c^->y7- 

Tlmo PF 6 (Xf-^y^-^ 

2:2:6 (*«it) 5rftAL^„ 
[0090] XSia?»«f- &«»S 1 3 *1iX>r-y V 
7^^-LT* i Li6ri:Sl 4mmi^$ 5 OmmWPMM 
•m&fmiK. %ti. EflSflHFl 3«iiEffi^-h3 
t , *«lfi& 1 Jimffi^- h 2 fc J> (5 *» t» U - Hflm: 

[0091 ] IMlcoJtmz X 0 . C* 1 D «9#IE@iSfe 

[0092] ±ie^ct 5 icfmufcttffliftffj&Mror 
te. 

[0093] mmmmm. ast- 1 2«Natta%. 
0. 1 A<o-%m&cobbx-mwHSXMZ'fTi\ <x 

v^T'5 0-C<OttT'l OB^x-i/y^HSfiL^. CI 

[0094] ;<9^£vSttfcfiD£tf>fc, 2mA/cm 
2 -C'SfflTT-4. 2V^t'3E«$rfi : oit. $^>^. 



(11) 000-21402 (P2 0 0 0-2 14*1! 



tmvmmi 5 5 °ctzm 1 . 3 bibx-v^ssoi 

[0095] J2LL*HEfi£, 3tW»ih«E4 . 2 V (|R 

mms (ocv) > , sc«^jj:Sffi2. sv (mm 

E) , 2mA/cm* (0. 2Cffl3) OCSKfeKO* 
tt-C«0£L3ttt«$-frfc. 4fc*»fc, lOmA/c 
m' ( 1 . 0 C ) tfXamfciMtfM tftfUttt t * 

[ o o 9 6 ] JJEflflElMc^vc, Hf-f ?)V%fa<rMm 

[0097] 
[*2] 







300cy (%) 


l 


C- 1 


8 3 


2 


C- 2 


8 4 


3 


C-3 


8 8 


4 


C-4 


9 2 


5 


C-5 


9 1 


6 


C-6 


8 7 


7 


C-7 


8 4 


8 


m- 1 


7 4 


9 




7 8 


1 0 


C-8 


9 1 


1 1 


C-9 


8 8 


1 2 


C-10 


9 0 


1 3 


C-Il 


8 9 


1 4 


C -12 


8 8 



[0098] mmttmtfo. oi~4. 9M%t- 



* &jES$£IMtC - 1 ~C - 1 2 SrfflV vfcHifi 1 ~ 7 . 
9-1 4«, **iS<. 

mwsbx^h. sm&m. am- 1 > a, mm 

iS^mtfO . 0 0 5ii%tt-5t«t?W)0, * 

[0099] xEttiSft«t:#WS*ii«aH8witiett. 
0. 0lH%-5li%*«L<, 0. 0 5fi4% 

-2^*%*^ off^ l< , o. i**%~i«*%# 

[0 100] iEKS«»C-l-C7(c^tJ:pfc:. 8S 
Iffitfomonft £id8 LT t> J: v> U Effi»®c-8- 

C - 1 0 [ZTftfi. o K , JES^tffltm (BIB 'J** A 
XttWfca'tA' h ) 4><oKIffil^#*£Mg LX h X 

w jeshsmtc- 1 iat^c-i 2 a 

[0101] CH«t0iJ2 D iEff&ftU: UT. XttM 1 <0 

jKyr^yiw-hu^Ai. liixwi. -r*u= 

KKUf-^A^KSl^SrvS^U^LTffiK^O. 0 

a* l » mmm 1 1 HUMcifli ^ - y-Rvnm 1 5 

KU WiLfc. 

[0102] «Ky 1 *ftft«D«* { S^^tl 

WiHUKc LT CH3 ] 6-2 2£#TilMIL 
fc. 

[0 103] 
[H3] 















mm*® 


300cy (%) 










1 5 


0. 005 


0.010 


8 5 


1 6 


0.045 


0.050 


8 8 


1 7 


0. 0 9 5 


0. 1 0 0 


9 0 


1 8 


0. 4 9 5 


0. 500 


9 1 


1 g 


0.995 


1.000 


9 1 


2 0 


4.995 


5. 0 0 0 


8 3 


2 1 


0 


0. 0 0 5 


7 4 


2 2 


9.995 


10. 0 0 0 


7 2 



[0104] ISiSMtfcfcjfcLfcttfc:. Kl^SrJn*. 
[0 105] C£it0l3) «®S*»i: LTTlWft^ 
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[0 106] CSatW4]*IWI:Uf-'>Al*«(Li 
OH«*5 8fi*%. KK«-ir*0. 0 IMM%) 4 
1 . 2 8 g . -y *vM m.9 5 SftX. OQKS 

£#0. 3 1 MX) 7 8. 0 6 gfttfpfcKfcaA/H* 

<Cott*6 2**%. «Kfi£*0. 17**%) 1 
9.0 1 g£7fr$.i-&'?mzXil+fr&-&lXVd-% 

0 O-CTM^SJgSrftfSLT 1 2tiHSHftJ&*QaL&. # 
6ftfc*^£;^+T&«U:»* »*U 0. 2 5 
SJra<oB»S£#rt*LiCo,. t Ni 0 . 8 0 2 £ 

[oi 0 7] mmmitmm^. £<03^n-*#-? 

(*»*) tt8 7X?*ofc. a^H***--^!* 
U^Afcov^-ct, SOMRSO. 251*%££-£I> 
ifcfcJ: 0. tM ^/WWro*«4i»i±OTlB8iifc. 
JJBOSOtW 1 ~ 3 KH«O}fi£(±0 . 0 

1 *M.%S3±5MMXSXTifint U^JiMT* I . 



[0108] 

1 Hiffifc (ftS#F**fc*) 
2 

3 iEfiy-b 

6 _t.a5*e**8? 

7 

8 jESU-F 

9 Efr&#ft 

10 «ae«K^>f vf- 

11 PTcyy/ 

13 (jES*f*«fa* ) 

15 jweru-h 

16 8S8#A- 



[013 
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7 ay h*-W%& 



(72)*9» 



♦WE;n*HTjymp+ffl2io»tt s±^s 
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